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Abstract 
Distance education might be the best thing the academic world can offer to adults who missed tertiary education for 
one reason or another.  Studying part-time and working full-time, distance learners do need as much help they can get 
in order for them to survived and sustained.  With the advancement of technology, educators are themselves learning 
to utilise and making good use of technology for the betterment of their teaching.  Realizing this, the author started 
developing Mathematics e-learning materials in academic year 2006/2007 for first year distance learners majoring in 
Biology, Chemistry and Physics from School of Distance Education, Universiti Sains Malaysia.  The topics covered 
are mostly from Calculus.  E-learning materials were developed using PowerPoint, MathType and Articulate 
Presenter.  Students can access the e-learning materials through Moodle.  This paper tries to explore whether there are 
agreement between evaluators who were knowledgeable in e-learning and had experience in e-learning with distance 
learners on Mathematics e-learning materials.  They were given questionnaire formulated from ARCS model of 
motivation.  The survey was administered during intensive course of 2008/2009 academic session.  One of the 
objectives of the research is to investigate the need, perception and expectation of distance learners on using 
Articulate as an alternative tool for distance learning.  Results show that distance learners mean score were higher in 
three (attention, confidence and satisfaction) out of four ARCS model strategies compared to the evaluators.  Since 
the evaluators were superior in terms of knowledge in Calculus, it is consistent that their mean is higher in the 
relevance strategies. The outcome from this research will be use to improve development of elearning Materials in 
terms of content and pedagogy in future. 
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1. Introduction 
The advancement of information and communication technology (ICT) has helped thousands of 
adult learners around the world to enrol in tertiary institution to pursue a diploma or a degree.  Statistics 
from Ministry of Higher Education Malaysia (MOHE) showed 100% increase in enrolment of part time 
students or distance learners in public universities in Malaysia from the year 2004 to 2007. 
The number of public universities offering part-time or distance education programme also 
showed the same percentage increased, that is from 7 to 14 public universities for the same time period 
(Kementerian Pengajian Tinggi, 2008).  School of Distance Education (SDE), Universiti Sains Malaysia 
(USM) is celebrating her 40th anniversary this year.  Since 1971, SDE, USM has produced over 16,000 
graduates contributing to the human capital in Malaysia.   
According to the study done by Wong (2008), working adults pursuing higher education through 
distance learning were able to relate and use their knowledge to their jobs.  They also gained 
advancement in their career and socioeconomic status.  The flexibility studying online distance education 
attracts potential learners to enrol. Studying via distance education mode is far more challenging than 
conventional face to face mode.  The development of e-learning materials was used to supplement the 
limited number of contact hours through synchronous video conferencing (Hasmawati et. al., 2008).  
Findings from study done by Wang (2009), learners indicated that online course materials help them to 
understand better, stay focus on contents while in class and most important learners can view and review 
repeatedly at their convenience.     
This paper tries to explore whether there are agreement between evaluators who were 
knowledgeable in e-learning and had experience in e-learning with distance learners on Mathematics 
e-learning materials.  
            
2. E-Learning Materials   
  
Distance education might be the best thing the academic world can offer to adults who missed tertiary 
education for one reason or another.  Studying part-time and working full-time, distance learners do need 
as much help they can get in order for them to survived and sustained.  It is the educators desire to teach 
effectively, able to engage learners and increase learning outcomes of learners.  No doubt, the experiences 
of educators during their students’ years were very much different from what learners of the 21st century 
are experiencing.     
       With the advancement of technology, educators are themselves learning to utilize and making good 
use of technology for the betterment of their teaching.  Realizing this, the author started developing 
Mathematics e-learning materials during 2006/2007 academic session for first year distance learners 
majoring in Biology, Chemistry and Physics from School of Distance Education, Universiti Sains 
Malaysia.  The topics covered are mostly from Calculus. The e-learning materials were developed for JIM 
105 – Basic Mathematics course.  Learners from the sciences (other than Mathematics major) were 
required to pass the course in order for them to obtain a degree. The e-learning materials were developed 
by the author using PowerPoint, Math Type, Autograph and Articulate Presenter.  Articulate Presenter is 
a rapid e-learning authoring tool for integrating and recording audio with PowerPoint as the platform.  
Rapid e-learning authoring tool is very popular due to the ease of use (Hasmawati et. al., 2009).  Learners 
can access the e-learning materials through Moodle.   Figure 1 shows screen shot of Mathematics e-
learning material. The first batch of learners using these Mathematics e-learning materials was excited 
and they gave positive and encouraging reactions (Hasmawati, 2007).  They appreciated the effort taken 
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by the author to produced Mathematics e-learning materials which contain additional examples for them 
to practice and able to check their solutions.  The audio accompanying the PowerPoint presentation 
recorded by the author was what they been waiting and wanted in order to help them understand the steps 
in solving the Mathematics problem given. 
 
 
Fig. 1. Screen Shot of Mathematics E-learning Material. 
 
3. Methodology   
 
The e-learning materials were developed using PowerPoint, Math Type, Autograph and Articulate 
Presenter can be viewed by the learners through Moodle. There were ten e-learning materials developed 
by the author during the 2006/2007 and 2007/2008 academic session.  The study on the effectiveness of 
the e-learning materials was carried out during the intensive course of 2008/2009 academic session.  The 
evaluators were people knowledgeable, had experience and involved in e-learning, either as research 
officer or graduate student. 
A quantitative data analysis was employed.  The analysis was done using SPSS.  Both learners and 
evaluators were given questionnaire using five Likert Scale measurements, constructed and modified 
from Keller’s ARCS Model of motivation.  The four major categories in the model are attention, 
relevance, confidence and satisfaction.  According to Keller (1987), in order for learners to become and 
remain motivated, this four categories or conditions have to be fulfilled.  The Mean analysis was carried 
out to assess the learners and evaluators perception of Mathematics e-learning materials.   
  
4.   Result and Discussions  
 
Thirty six distance learners and twenty evaluators participated in the study.  Table 1 shows the overall 
mean value of the four strategies for both learners and evaluators.  The learners mean score were above 
3.7 for all four strategies with confidence strategy mean score of 4.096 being the highest.  The evaluators 
also scored highest in the confidence strategy with mean score of 4.022. The analysis shows that learners 
mean score were higher in three strategies, that is, attentions confidence and satisfaction compared to 
learners mean score.  Evaluators mean score were higher compared to learners mean score in the 
relevance strategy.  Since the evaluators were superior in terms of knowledge in Calculus, it is consistent 
that their mean is higher in the relevance strategies compared to the learners.  
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Table 1. Learners and Evaluators Perception on Strategies Applied 
 
 
Table 2 shows the result of mean and percentage of strongly agree and agree for five specific 
items in attention strategies.  A fairly high score of mean 4 and 86.1% of strongly agree and 
agree given by the learners to the item “This material intrigues me to continue and focus on in 
this subject.”  More unexpected elements can be added in order to gain learners attention. 
 




Table 3 shows the result of mean and percentage of strongly agree and agree for seven specific items 
in relevance strategies.  The evaluators scored higher in six out of seven items in terms of percentage for 
strongly agree and agree; and five out of seven items in terms of mean compared to the learners.  This 
shows that the content in the Mathematics e-learning materials were very much relevant to the evaluators.  
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Table 3. Effectiveness of the Relevance Strategies 
 
 
Table 4 shows the result of mean and percentage of strongly agree and agree for four 
specificitems in confidence strategies.  More than 90% of the learners strongly agree and agree 
in three out of four items; and mean of all the items were above 4 in the confidence strategies.  
Both learners and evaluators agree that the e-learning material gave them chance to revise the e-
learning material regardless of time and it do increase their knowledge in the topic discussed.   
 
Table 4. Effectiveness of the Confidence Strategies 
 
 
Table 5 shows the result of mean and percentage of strongly agree and agree for five specific items in 
satisfaction strategies.  The results showed that the evaluators mean and percentage of  strongly agree and 
agree were higher in two out of five items in satisfaction strategies.  That is, to the evaluators the e-
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learning materials had sufficient content and meet their learning needs.  This is again due to their 
knowledge in the topic.  82.9% learners strongly agree and agree that the e-learning materials motivated 
them to continue learning, but only 46.7% evaluators said so.  This may be due to the knowledge that they 
already had in the topic discussed. 60% of the learners strongly agree and agree that the e-learning 
material is enough for the discussed topic.  This means that 40% of learners wished for more examples or 
explanation in the discussed topic. 
 
Table 5. Effectiveness of the Satisfaction Strategies 
 
5.   Conclusion 
Results show that distance learners mean score were higher in three (attention, confidence and 
satisfaction) out of four Keller’s ARCS model of motivation strategies compared to the evaluators.  Since 
the evaluators were superior in terms of knowledge in Calculus, it is consistent that their mean is higher in 
the relevance strategies.   
To answer the question, “do evaluators agree with distance learners?” in the evaluation of 
Mathematics e-learning materials, the authors says “yes” and “no”.   Looking at the overall mean score of 
the strategies, the range is between 3.7 and 4.1 for the learners; 3.2 and 4.0 for the evaluators,  relatively 
close in terms of range, indicating agreement.  Looking at the individual items for each strategy, there are 
results showing agreement between learners and evaluators, for example, the item “This material provides 
what I want to learn about this subject” from the relevance strategy and “.This material increases my 
knowledge in this topic” from the confidence strategy.  On the other hand, the item from satisfaction 
strategy, “This material motivates me to continue learning”, shows somewhat disagreement between 
learners and evaluators. 
The outcome from this research will be use to improve development of e-learning materials in terms of 
content and pedagogy in future.  According to Keller and Suzuki (2004), attention, confidence and 
relevance are necessary conditions to ascertain the motivation to learn and for the learners to gain positive 
feeling towards their learning experience, the fourth condition, which is satisfaction, is required.  It is the 
aspiration of educators to motivate distance learners, promote learning, and improve learners’ 
engagement, thus maximized learners’ learning outcomes in terms of good grades.  In order to do so, e-
learning or online materials prepared for distance learners must comply with rules of instructional design 
for e-learning content.  Sophisticated technology used to develop e-learning content does not guaranty 
good and effective e-learning material.  Instead educators as developers should design their e-learning 
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materials according to pedagogical principals for e-learning.  To do so, educators need to educate 
themselves to be a good designer, content expert and competent to use technologies in terms of hardware 
and software to produce effective e-learning materials.  The institution of higher learning can support 
educators in terms of infrastructures, provide hardware and software, provide training or send educators 
for training elsewhere.  It is the aspiration of the authors that e-learning or online learning can be 
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